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(57)Abstract: 

PURPOSE: To rapidly enhance the light emitting output by sandwiching an active layer 
made of InGaN between n type clad layers made of InGaN having a larger band gap than 
that of this active layer. 

CONSTITUTION: An active layer 6 is formed between the first n type and p type clad 
layers 5 and 7. This active layer 6 formed of InxGal -xN (0<x<1) may be either n type or p 
type and can emit light between bands by being undoped and enables half value width of 
the emitted wavelength to be narrowed. As for a preferable combination of the active 
layer 6 and the first n type and p type clad layers 5 and 7, the first n type clad layer 5. the 
active layer 6 and the first p type clad layer may be formed of respectively InyGal-yN, 
InxGal -xN and InzGal-zN. In terms of the relation of the band gaps, it is mandatory to be 
y<x, 2<x. Through these procedures, the crystallizabitity of the active layer 6 can be 
enhanced to notably improve the luminous output, thereby enabling a high brightness 
green colored LED although conventionally hand to make to be realized. 
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iSS&ftS©H2<DffiCg?UT. p§SA.l» Gai-t N 
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(it*Sl7] m&MiS^ln. Ga.-, N (0<x< 
1) J:U^S?tp»«:*-rs:ii:^i!^i:-rsft*]fii , 

[^*^18] ?S14S*^*In. Ga... N (0<x< 
1) iU^S^FSJ:, In, Ga.-, N (0<y< 
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cias^DMbi^^i^^^^^. 
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(I n.- A lb: Gai-.-.-b-. N, O^a' , 0^- 
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ibMAfi. :ic6^^#f*=|^)ft^^v^T, i9'9 3^^i i^ 
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(D:kt^^ I nG aNX-^t/C:i:{Zj:»J^ttl^*^[SSfl*) 
j::rn]Jt-r CL i: ^r^u V£ d tUSigr/c^ I n G a N 
^'^'y HMA^'I nGaN^gSS^:A 1 GaN^'^^y 
i:coraf^)>'"^'y ^T^i: UTiiv^TV^SA^t,x•$)5. I n 
G aN{i^a©i4M i: UTil *h UTfe U . 

A 1 G a N^^ -y H® I n G a N i:©if&?^^SIi: 

$>?> tm^hti?>, :i(Dtzibmtzizm^i^yt I n G aN 
^ ^ -y Ym*^. ^tlhf^m^m^fmiiy-C^ I n G a NtS 
<4^<Diga^|ig*^;fc«i{::i^i!?-rs<DT% . I n G aN?S14 

<0T-&-5o .... .. . 

..[0 0 12] m^<D I nG aNnSttStA 1 G a 

N;JZ7-y ^-S?:^^/£^T-{±, mtil nGaN?g14 
m<Dm^ 5: 2 0 .0 ;t h D — A*^(::-t S i: . A 1 
GaNi^v^y HSi: 1 nG aN?gttSi:l;i^7^y:^AS# 
Sij^bS, CltLliA.l. G aN^^.-y 
±. ^#(:i^v>^?::ffU-t:*5y> j^t^I^CD.^nGa 
N7g14StO^-C-liA 1 GaNi^^-y i:©^S:^^t>^ 

I nG 

::«5[)7t<t» I nG aN?Si4M, A I G aNi7,7«y 
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ti2 0 OTt^-^T^] — AJiLt(::U^c^i:i?7'y^:^*^^L^ 

[0 0 13] 

[^McomMoMm] mux ^?m(D-&nzg^.s>m'(t 
msn^mu ^i±izix mRit-^ 




[0 0 14] ;$:^J{r*jv>T, ?g^6{i. I nfcitf 
Ga^-^m^^mim^m^ iS-^l^<lt. in. Ca 

... N (o<x<i) x-mm-sn. nm. pm^^-rtw 

-:^-tSi:v'-^>'HKfg7t<^t:— ^?g^J:'Jt;S!5J0. _5 e 
i:n^H— >'^>hi:<Dj50&?:h'-:?'-tSi:, Bui^L/;^cp 

(0 0 1 5ifmm6(Dm-^ix ^^m-m^(DmAb 

U<{iO. lAtrnJeiT, «t»if*b<{iO. OSiLtm 
(5.0 0;4->^;^bn— A) JJJlTOff^ {^iPM-TS d ^ 

{0 0 16] i:::5T% rSttS 6 

[0 0 17] ji:iT% *^?fF-fgjti:{i, y>H-^£D 

N (o<x<i) ) {z^?>M'fmfim(Dm^i)mhn^ 
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-rS^, IS^^ti. I nGaN{S*^UT-^<. GaN 

xm^-t?> ^ i: t.T'# 6 ^^m&^^^mm. 

iR]±-rs, ^(D^, #P^{il 0 0^>^;z>hD-A 
OT, ^t>(^»*U<{i7 0;t>^^;^hn— AJiiLTiOSg 

1 5 0;t>i/;'.hn-AJ^T. $^i::JfSU<{i 
1 0 0 ;t h D — AJjtT®JP$ L/ V \ "ti&^to 

20 [0018] ;*:^J{r*^v^T, H l conM^ 7 HS 5 
fi, I n i: G a n^>fbtjif£^. U < 

(±. n^In, Ga,-, N (0<y<l) XsBWL.-^^ 
•5, ||l£Dp^^^yh-«7{±. InfcGa?:^ 

M-t^V^\m^m^. if*L<{*. pMIn. Ga 
... N (0<z<l) T-Jgfi£;?nS, cinc^^'^-vHS 
5 cfc 7 li. V ^rn*^;&0^^: J^fiK UT t J: v 

#i^^?*u<fi, 0itc3^-ri^(r, ffi#^:?g^-rs, 

30 vYMB^ 7*^^>>'i/3><Dctpfry^«>'7T®cDf^fll'& 

ZtvCjtD® (3. 4, 8, 9) Mz^=7V^i)^K^<D^ 
E&ih-r^. C i: *5T'# S„ I n G a N*^/^';/ 7 t® i: UX 

^.7'vHM5. wi&m^iL%i<r>vm.c^'7vYmi . 

ttSetmitDnS^^'y H®5i:||lCDpSai?^-> H 
S7(DS§<^^^:H^•^rfc^,^X. ^<D^<J^^^*>t±/c: I n G a 
40 NS(DM^^: 3 0 0 b D-AJit±{z-r-5 ^ 

H® 5 t^ng-t^M-Ji, j^'^Sm 2 CD n S^:/ 5 b' 
«4A^||l<DnMi^7'y H®5i:UX#ilU 1 
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0. »*L<liO. «t.if*U<li 

< i&SCt^oT, I n G a N©jgai4*^< 

tw. Ufiain. Gai-. N. In, Gai-, In. 
Ga.-. NtJi. ^f0^tt3(r*Jl>T I nGaN®^m$: 
^'fb^-tt'&:»'^i5fflT'G a©— gP5:taa®A 1 T-g^bJ^r 

1 nAl GaNt;BUBB^*{:i-&*tl€)t;®i:-tS, 0yA 
If I n.- A Gai-.-b- N^cfiT-b' ffli^O. 
T-C-*nJf®l®nS^^y m ?gi4S, ^2tDpM 

J: U A 1 ^HtcJIb^© I n G a 

^" [0020] T)V^ — A i: U A i: 5:^tf n 

Sa^-fbifel^l^^t*; i?*b<{^ ni^Al. Gai-. N 

(0<a<l) ±»;^5||2©nia;^^-;/>®4i:, T 
^1/5 ^'^7 A i: 'J 'i; At ?:^t/ p iSM-fbtl^l^^ft^P* L 
<»i p^AK Ga.-k N (0<b<l) J;«;^cSg| 

2 © p Si? ^ 8 li, V ^-ftiif^lSCO^^^mt^ 

JgfiE-tS ti^ir, H 1 0) p 7 KB 7 LT^ 2 

4, ||2©pSi^^«y HS8{i5 0;t>y;^ha— A~ 
0. 5/[iin©i^-C-Jgfig-rS3i:*5gSUV\ */c, A 
1 G a N<D A 1 iSSifc, - o * »J fcJtS a 

ffl, bfflfi. ^tl^n. 0. 6JJtT, $^{-^f*U<l± 
0. 4OT{^-rsc:i:*^M*L/i\ A 1 GaNlii^S*^ 
^</affi, b«*S0. 6 J;«J:fe#v^i:A I GaN^C 
:?^-y ^'*>'^feU4-tv>*^t>T-*)S. BtiiH I n G aN*> 

(omt^tn^tiO. SctUt-rfe^v^t. i^^^y^'*^^ 

[0 0 2 1] BsiiaA 1. Gai-. Alt Ga 

1-1. Niitf, ^<D^4't::fc''^TA 1 GaNtD^aift^r^'ft 
$i±^CVN|6iaT-G a(D— gP^rgiSCD I nX'gglL/c I n 

A 1 GaNt,iu6ascfi{r^^tist.<Di:-rs. miii 

n.- A lb- Gai:..-..' N^cfT-a' m*^0. IJ^JLTT- 
**x{fA 1 GaNCDaI»il$^:^i:^^^SC:^:*5;&;v\ 
fib, gitffiiD I n '^^W^itS i:>'^> H¥-\' 
<^5<DT-. mi©nSi>^«y Has, rSttaS. ||2 
(DpMi^^y H«7 j:«Jt,y^>h-:¥i'^y:/5::fct< 

■ ^{bt|i|^#«^ J: »J t./ I n ?:^$;&:<, >H7C11b^OA 1 G 
aN®«^T-^2«nM^^^y Kg4. H 2 03 p gg^' 7 ^y 
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4, fcJ:trtysHl|2(Dpia^'^'y Has ti-^diitlj: 

HS 7 H7r:7-t y H ^:k% < T-^Scdt-^ 

[0 0 2 2] ?gttai:mi®i?^'y H«®^?*L/<.^S.^ 
.||l£DnS^?5«> Ha*: I n, Gai-, N. 
?g<4S^I n, Gai-. N. .^l©pSi?7'y Ha?: I 
n. Gai-. NTig^-rSti«-C^)S. flU CICOS^ 

^W{r*jv^T. >'^>H=¥>'y:?'<Dg§#*^t>y<x, z 
<x$:^fcUTv^5:l^:{i^,^5^^?t,^^/\ rSitati, 
nM*?^c<iy > H-:/o;&*^^'5> HHI^t^ iS^ti 

[0 0 2 3] ^f>{cSt,if*Uv>Sa^^^fi II2«3 
Ha?:A 1 a Gal-a N, H 1 CDni^t?-? -y 
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Bl£OpS:?^-y Ha*: I n. Ga.-. N, |g2©pM 
:?^'yHa*:Alb G a.-bNTi^^-rSt®-C-*S, 

[0 0 24] nM^>^^Ha3ti. S*L< 
ti. Slt^5^i-J:-5f^. ^2<DnM^^'y HS4(::^U 
T:nS=i>:5?i7 Ha3*:J^^U |g2<DpMi:7^-y Ha 
8 (rg^ p^n ^ ha 9 *:?^fi£-t5 C 

a 4 , ^ u < {AH 1 © nia:57 >-a 5 (Dv ^■r•n3t>^^::^^ 

^tgx** U , p Sn.>iSf ;7 HS 9 2 cDpSi? ^ 
Has. ^U<<*Hl®piai?^'y Ha7(Dt,>rti*^l^ 
JK? t,Jgfi5SRl«gT-feS. oS»J..H2©nga^.^'y Ha4'& 

:ii:*^*T-^. pMn^tJ^t? Ha9tI^{:i||2®pMi? 

^ -y Ha 8 ^m^-ttuim i<Dpmi^^y na 7.{rg u 

:?^-y YmShm2(DnmC'7^y Ha4i:*:i*C«BSU 
T, nSr]>:?i^Ha9*:^^-yHafcb^c«J, H 1 
pS^^.y Ha7 i:f|2©pS:?^^y Ha 8 i: *:i*{:i^ 
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SS8irig-f-rSM(°]t::*5<DT-M*b<^v\ 1(1*,, 

[0 0 2 5] ;§?t>{C*7^c. nM=l>^t5' H®3. p^n 
>^ iJ' Ha 9 S^-fbl^^^tiA U 1 n *: ^ 

*^i,^GaNi:-rSjJf>^*5$)S<. HaJilDtS^: 

:A:tv^a*:}gfi5^i-n{^m@t^5^^:;t-5 ^y^Ai^£>ti-^ 
T<^S„ ■^(Dyt<feCliGaNA^*ftt.ifS U</\ 
nSzi>^^' HS3i:;t— ^-y^A^c^n^-tv^^i^t 
i-^ )^i:UT{iT i i:A 1 ^'^i}^i^Ui)m-^\^<'. pM 
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[0 0 2 8] ll|2fcJ:t5E|3{ilx— y-'^^t^-t^fcCOT- 
feSA^, BUianS^®|K4 4. pS#M)^5 5{i, nS. 
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[0029] mi^mm^mm-?> 2 mfomim^ 
mm^miif- m7<.\tin. ca.-c n (o<c< 

»CI n. Ga.-. R G aN^rJ^fig-tSr fcj:: J: U, G 
aN, In. Gai-c N^*V-?->7Tg®ctei^#ffi?: 

d i:-*>'T-ts*^tj-t:-*.5, in. g a. - . ns, 

G aNe<DiKS*^*A 1 G aNJrJt'<Tf|Cj*H^:: i:H J; 
^tO^^SA 1 GaN®CJ;U, mJ^gKJPO. 5 

[0 0 3 0] ^wmim^^ 2im.(Dm'(m^mm> 

^?*bv^*^*5l±{i, — :55"*5Bui2®J:^ I' I n. Ga 
N^L<{iGaNJ:«J;&;«;, t. ■5-WT>'l'5-r> 
Atj^fiJ^At^r^t^M-fbtl*^ (mfi Al. G 
a>-4 N (0<d<l) } T'«firtS^t*^*SmT'* 
5c ^-tf^cfj. In. Ga... NiiAld Ga.-d Ni: 

^(Dmairif)^mX-$>^i)^hX-$>?>,:^tz,, 1 ncGal-c 

so NAiy-^y yrScoi^m ii L/Xv ;^i<)t), a i . g a. - * 
^ l^miz^^V'!^ii^Xi>^iits.< \ om^XtBM^miz 
^■5. ^CfcV InN, GaN, A 1 N£D®^^{±-^tl^ 
tl, 2. 9, 2. 5. 2. 1-5T'*5. Cltltj^jg^co 

[0 0 3 1] Z:iT', In. G ai-o N<Dcffi{i±MU 
/cct^lcO. SJ^AT, i?*U<{iO. 3MT, «=fc^* 
U<{iO. 2J-:iT{;PI|-ts::i:*iMiLi.\ ^-tf^ 
t>, -f >i^*'?A<D^;Hfc*J:^^<^S{::ti^oT, inG 
40 aN£DiK^*J^<^S*^f>T-*)S, * /ciA 1 j Ga 
.-4 N<Dd{fi(*0. 6J-:AT> t,ir^fiU<<iO. 4M 
Ti:i-r5-i:*^M*L''\ 0. 6 J:U:fet<'^i:A 1 G a 

[0 0 3 2] j-:jl±. ^^^<^)^^;o^,^Tl5£BJu/c 

(^.^^^^ftj*) , MBE (^mS^fiSiS 
}5fe) , HDVPE (yW H^-f K^^S?*) ^iD^ 
■ mm^m^^X. Stg±CI n.- AK- Ca.,.-.-.- N 
i2? (O^a* O^b' , a' +b' < 1 ) ^nM, .pM 
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inz^-oxnhn?,. s«u^i^j^»i-y-7T-<7 (c 

®, A®. R®*:^t.O . S i C (6H-S i C, 4H 
-S i Ct-^tO , 7.\^^)V (MgA 1. O4 , ^$(1^- 
<^ (1 1 1) tS) . ZnO, Si. GaAs^*^^T- 

^^i£##:{iy.>H-y<D4^^T-t,#t>nS*i Si, G 

f*:»{iMg, Zn. Cd, C a. Be, C^pSH— 
*;^c(i#Am4 0 0*CJiJLhT-T-— U >•^^:^TP d i: 

PE}£T-li5 0 O'Cflu^fDigjaT-G aN. A 1 N, G a 
A 1 N#*^^$ns:ii:*^*^>/\ *JtS i C, ZnO 

[0033] 

i-S, JitTcO^Jfe0>|{iMOVPE}£{:iJ:Sfi£fi^r?*5:3^ 

msmi 

[0 0 3 4] TMG (hU^^^^U^'U-^A) fNH. t 

{Z5 0 Or;T-GaNJ;U^S/^«y7TW2$:5 0 0;t> 

[0 0 3 5] j^Ct^liaK?: 1 0 5 0'C*T-_h{f, TMG, 
NHs (riin^SiH, Si H— :/nMGa 

N J: U n^n >:5? 3 5: 4 in®M»T-^S^ 

[0 0 3 6] g|I.^TM3^:*'7>^-TMA ( h U P« ^:'l'T>'l' 
5— 't'A) iinX. |sIL>< 1 0 5 0'GX-S.i H— ^nM 
Al.., Ga..7 N«J:U^'S^2CDn^i^^-;/ Hg4 
?:0. 1 Mm©)^T-fi!<:*$-y-7t. 

[0 0 3 7] ^{r, ^ag?: 8 0 O'Ct^Ttf, TMG, T 
MI (hy^5^;W>S/'i7A) , NH3 , SiH^.tffl 
w\ S i K— ^n^I n...i G a.. N J; U^SH 1 «0 
nSa^'^v K^5?:5 0 0;t>;/Jt. hD— AOD^T-^ 

[0 0 3 8] igl,>TTMG, TMI, NH. $:ffit,>8 0 
0*CTV>K— yi n...s Ga...sNJ;U^cS7g#S6 
5: 4 0 0 h D-AtDJ^T-^^-y-Zh. i^l^T 

TMG, TMI, NH3 {IJP;^/c{rCp, Mg (->i? 
D-^>^i;ai^;i/V^';T.->'t;A) ^:ffi^,^8 0 O'CT-Mg 
H— ypSI no.,, Ga....NJ;«J;&:S||liDpM^'5 
K^7 5 0 0?J->^;^ h D— ACDOTT-AgS^-tf- 

[0 0 3 9] 1 0 5 O^CtrJitf, TMG, T 
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MA, NH> , Cpi Mg$:^v\ MgH— T'p^Al 
Ga.., NJ:»;^-5||2£0pMi?^y H^S^rO. 
1 /ciin®^T-fi!tR$-&/c 

[0 0 4 0] Mi,^T 1 0 5 Onx-TMG, NH, , Cp 
. Mg?:^l\ Mg H-y'p^GaNJc^^SpSri^ 
^^h^95:0. 5Mra<D^T-^$-y:/c„ a;S*lT 

aiU 7 0 0'CT">ai— >'^<D7— — 'J >i/5:fTV\ p^ 

nga:3>:J?:?b®3CO^S{^T i i:Ai 
pSn>:$?^ h«9©^®{::N i tAu J;*J 
^SiE^g^J^fiXU^c nmrn^. •^/a.-ZN^: 3 5 O 

If OlKl^-fRj^J 2 0mAT'Vf3. IV, ^tl— 
ifWAZ 9 0 nm©^fe^4:^U 3fea^{i4 c 

U, fg3l£ai:Jbfi6mWT'*o/c„ ^tjd, f^3fe^^i?b 
;KDi^*i{i2 0nm-C-*y, ^#{^-fe,^iD^V 

[0 04 1] mmi 

?g^6«:In..z Gao.. N-ej^AKb/cJ^i^Ji, USS 
fijij 1 i: Int^fr UT L E D^-?^f^L;^c„ dOL E D 
J±, I f 2 OmAtriJV^T, Vf 3. .1 V, ^tf— iJ' 
zSfcR5 1 0 nm, 5Na*i2 0 nmtDi^^^ra^U :^ 
gl6cd, ^di;tj6mWtz^>Hra^{;J:S;S3SS 
.^^«itfeLED*S|^T-tfc r; 
[0 0 4 2] |liSteC»J3 
30 pia H— >'^> hiSt D E Z (i/ai^>»l/S/>^7) , n 
S H-v?> h i: UT S i H4 ?:^w>T,, ?gttM6 t 
S i tZn?: H— :/L'}'bnS[I n«. .s G a. . 96 NS^r 1 

0 0 0 i^-y-^T. h D-ACD|^T-J^^.U/cJiiL^1-<iSlj6tS0y 

1 t|5|^{-LTLED^^?:fraSL;^c, dOLED^^ 
f±, 1 f 2 OmA(r*JV>T, ^k'— i?jg^fi4 5 0 n 

. m, ^m*57 0nm£D#fe|^^a^U ifeSl 0 c d, 

(0 0 4 3]||J6fl?IJ4 v 

4^^' 1 i:fB];m{^UTLED^^$:fmU/c. icDLED^^ 
li, ^*^*3cd. ^ill:tjA^*5mWT'*o/zJ';i^'Mi^ 
itE^J 1 ©L E D^? i: |si^T'*o/c, . 
[0 0 4 4] ^0>J5 

1 h(Rj;fi|{rUXLED^??:fmU/c„ Z©LED^^ 

SSe^J 1 <DL E D i:|5l^T'^)o/c„ 

[0 0 4 5] |li(50>|6 
fSte^^ry >K— yi n.., Ga... NCj:i; 2 07^> 
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mmmmm 1 1 mmiz ut l e tfi^u^^c :: 

<7)LED^?f4, I f 2 OmAfClSV^T. Vf 3. 1 

[0 0 4 6] m&m7 

zcommum 2 ^itMi 3 iimii^rmm-t^, mm 

m 1 tD^jSt^titt^n^nv^^ he3 ^T'$:fifcR;?i±;^c 

^^5: 8 0 QTCCTlf. TMG, TM I , NH, , 
S i H4 S i H— :/n^I no.o. Gao.ss 

U JEcSii^?: 3 8 0 :;t>i?':^ h D— ACDJ^T-^fi^-H: 
it. ta^^S: 1 0 5 O'CCJbtf TMG, TMA. N 

Hi . S i ^m^\ S i H— :/n^A Ga 

... '!>iX^)^ji^mm^ZB07t:y'^:^vu-A(Dmx- 

m.-^'^tz^ :mt,tD^^?:2 0lH]^tJigU S i H- 
:/n^I no.oi Ga...»Ngt S i K— T^A lo.2 Ga 
0 . . N^^^Sir 1 OSo'o^U^tH 1 (Dixm^MB: 

[0 04 7] mzfB2(Dnm^^y Vm4^ UliDnM 

J; tJ^ 2 <D p ^ He 8 ?:Slite{?d 1 t (Bli^C:^^ 
i±/i:. i:^^, ^Jg?:8 0 O'GirUTTMG, TM I , 
NHj . Cpz Mg'fefflVX Mg H— ::^pMI n...i G 
ao.,,N^5:3 8 0;t>i:^;?.hD-A^;^-y-. Mv^T 
ia^?: 1 0 5 O'CirUT, TMG. TMA, NH> , C 
P2 Mg:^r;:?>?:ffiv\ MgH— ypi^A lo.i Gao.. 
N^^: 3 9 0 Tfy-^T. V D-A£OMIST-fiK«^-t±. ^tv 
•f^^Sd 1 0So'-:?;g»U?tm2OpM#'SM5 5 

[0 0 4 8] pS^SIl5 5?gfi£m, ^<DpS#SI15 
5 1 h ISl^tc UX p ^zi >iS? ^' 9 5: 

s p ^3 >^ ^ 9 (Dmm^z.f}^(m^(r)-^7^^ 

n^n>^^' h^SJrS 0 MinCD$5T-:e.^, p 
hg 9 {ri 0 nm(DmX'iEnMi:ttl^tim 

[0 0 4 9] <^{r, Mb^^*#^*:®5:JrMUT^,^^v^:& 
tD-b-7Tf TStSa^^^UTStSCOjS^ 9 0 At 

-^^jc— /Nt:7 0 0Mm^«05^'>:7'f-:Ji-i'JU E3{:: 
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1. 5k A/cm' T'^agjfeS3 9 0nm<D^— l^-'l^ 
JO [0 0 5 0] 

ti, I n G aNrgttecDffi{lli/i{i^-£D-^{r^UT: I 

^^s^-fbbx^jiiii^^^&igtiipiji-rs. ■eaAiitse^fe 

©»feLEDT-{i4 5 0nmt::*JV>T, ^Jg2 c d, 
^iB:^]*^' 3 mWg^T'$>o ;^c*>\ *:f*BjT'li#fe LED 

Ma%tt*^<^i:^-C, /^>K^^T-5 2 0 nm#3ecD 

JWS'JciBlrfe L E D Se^T' t /i. C <D ck -5 (r ;$:^BJ® ^ 

[igffi<DfS#^giBj] 

m 1 ] *^BjtD-^JS0»|{::«-5^^^O;^'&^ 
[02] *fgBjcDffero^l5SeiJir-^6^fg-?<Difgit=S: 

[El 3] ^laymm^o^m^-t^-t^m. 
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2- 
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7... 


UlcDp^^^v-y K 
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||2<DpSi:'^'y h' 


9 •• 


pgan>:57:J' hM 
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